This paper investigates the role of output fluctuations and exchange rate volatility in driving US foreign direct investments (FDI). Using a sample of 46 economies over the period 1982-2009, we provide evidence of a positive relation between US FDI and host country's cyclical conditions. Allowing for asymmetry over the business cycle, we find that the output elasticity of foreign investments is higher in booms than in recessions. An increase in exchange rate volatility, on the other hand, has a strong deterrent effect on US foreign investments. This effect is fairly stable over the business cycle.
Introduction
This paper investigates the impact of the business cycle on US foreign direct investments (FDI) in a sample of 46 countries over the period . Most empirical studies on the determinants of FDI overlook cyclical factors.
1 Yet, there are good reasons why the business cycle might influence foreign investments. On the theoretical ground, two main channels have been identified. In models with capital market imperfectionsà la Bernanke et al., 2000, a mechanism of financial accelerator typically leads to pro-cyclical investments, i.e. a positive correlation between investment and output. The reason is a rise in the cost of borrowing which depresses investments in cyclical downturns (for extensions to an international setting, see Gilchrist et al. 2002 and Faia, 2010) . Early attempts to investigate the role of a firm's borrowing opportunity for financing an investment overseas have mainly focused on the link between exchange rates and FDI (Froot and Stein, 1991) . Unfortunately, the relation between aggregate FDI flows and exchange rates appears to be far from conclusive.
2
In a setup with firm entry, business cycle conditions may affect entry costs as well as investment revenues with potential contrasting effects on the decision whether to access foreign markets in the first place.
3 Consider for instance a productivity drop in the country of destination of foreign investments. This deteriorates the prospective revenues from overseas investments, thereby discouraging entry of new firms. The fall in productivity, however, may well reduce the entry costs faced by multinational firms, for instance because of a strong depreciation of the foreign currency. The effect on entry is clearly reversed. In a similar vein, Russ, 2007 shows that an increase in interest rate volatility may in principle attract or deter foreign investments depending on whether it originates in the host or in the source country. Empirical research has recently addressed the question, finding encouraging results in favour of a role of macroeconomic uncertainty in shaping entry decisions by multinational firms.
4
Regarding overall FDI activities, the evidence so far suggests that they do respond to macroeconomic fluctuations over the cycle. 5 Our knowledge, however, is still limited as concerns the contribution of different sources of business cycle volatility and the channels through which they affect foreign investments. In a companion paper, Cavallari and D'Addona, 2013 make a first step towards clarifying the role of nominal and real volatility. In a sample of OECD economies, we find that an increase in volatility has a negative effect on foreign investments independently of the underlying source of uncertainty. Output and 2 Stevens, 1998 shows that the relation between FDI and exchange rates is highly unstable. Cushman (1985, 1988 exchange rate volatility matter in particular for the decision whether to invest in a foreign country in the first place. Interest rate volatility, instead, mainly influences the amount of overseas investments.
In this paper, we adapt the empirical strategy in Cavallari and D'Addona, 2013 to a context of unilateral FDI flows. We investigate the effect of the business cycle in the country of destination of US foreign investments, focusing on cyclical output and nominal volatility. The former captures medium-frequency output fluctuations using a Hodrick Prescott filter, as is standard practice in business cycle studies. The latter is meant to represent uncertainty over monetary policy. We consider the coefficient of variation of nominal exchange rates towards the US dollar. The rest of the paper is organized as follows. Section 2 describes our empirical strategy and discusses the results. Section 3 contains the conclusions.
Empirical analysis 2.1 The baseline regression
Our baseline regression is:
where F DI h,t is the outflow of FDI from the US to country h (host) at time t, cycle h,t is cyclical output in the host country, vol N h,t an indicator of nominal volatility, Z t a matrix of control variables to be specified below and u h,t is an error term. We estimate equation (1) using a panel estimator with random effects, corrected for heteroskedasticity in the residuals.
6
As is standard practice in gravity models, we use the log of the dependent variable. This reduces the weight of outliers and simplifies the interpretation of coefficients as elasticities. Taking the log is, however, problematic with FDI data (in our sample, 202 out of 1187 observations are negative). Following Levy Yeyati et al. (2007), we therefore use the semi-log transformation:
The transformation above has the advantage of preserving the sign of FDI flows at the cost of time-varying elasticity estimates. For large values of the dependent variable, however, this cost is small (equivalent to 1 dollar per unit of FDI flow in our data) and the coefficients can be safely interpreted as (semi) elasticities.
The indicator of nominal volatility (vol N ) is meant to capture uncertainty in monetary policy. For ease of comparison with earlier studies stressing the role of exchange rates, we consider exchange rate volatility as measured by the coefficient of variation of monthly nominal exchange rates in domestic currency visà vis the US dollar. In our specification, an increase in nominal volatility includes both the within-country (i.e., the change over time) and the between-country effect (i.e., the change across countries). Since both effects reduce the expected profitability of foreign investments, we expect a negative sign for γ.
Cyclical output is identified with a HP filter, (Hodrey and Prescott, 1997), as is common in business cycle studies. A boosting cycle (i.e., a positive value of the variable cycle) has a positive effect on foreign investments both within-country (positive income effect) and between-country (positive substitution effect). Therefore we expect a positive β.
Finally, we control for time invariant variables, as distance, common language and border, as well as for country's size (the log of population) in the spirit of the gravity model (Anderson, 1979) . To account for differences in monetary conditions across countries, we also include inflation in matrix Z. 8 FDI flows represent the total equity outflow from each country to any other country in the sample, including retained earnings and intra-firm transfers. Negative flows represent disinvestments. FDI in current dollars are deflated using the US GDP deflator.
Data
Data on exchange rates and real and nominal GDP are from the OECD's Main Economic Indicators (MEI) Database. Exchange rate volatility is the coefficient of variation of monthly nominal exchange rates in foreign national currency visà vis the US dollar. As is standard practice in business cycle studies, cyclical fluctuations are identified by a filter that decomposes original data by frequency band. Our measure of cyclical output is the Hodrick and Prescott, 1997 filter.
Finally, the control variables comprise: distance, population, inflation, the log of real GDP and two dummies for common language and common border. 
Results
[ Table 1 about here.] As a preliminary analysis, we estimate the baseline regression in equation (1) without controls. The estimates, reported in table 1 are calculated with fixed (cf. column 1) and random effects (cf. column 2), correcting the errors for autocorrelation and heteroschedasticity. While the coefficients are almost identical in the two specifications, the Hausman test rejects the fixed effect model. In the remainder, we therefore focus on the random effect specification. Looking at the business cycle indicators, the preliminary results provide interesting insights on the cyclical behavior of US FDI. Both the coefficients of interest are significant and with the expected sign.
7 http://www.bea.gov. 8 The list of the countries includes all the OECD current members (cf. http://www.oecd.org) excluding Chile, Estonia, Slovak Republic, and Slovenia. No OECD members included in the dataset are Argentina, Brazil, China, Hong Kong, India, Indonesia, Jamaica, Kuwait, Panama, Peru, Philippines, Romania, Russia, Saudi Arabia, Singapore, Thailand and Venezuela. 9 All control variables except GDP and inflation are taken from Andrew Rose's webpage at www.haas.berkeley.edu/ arose.
The coefficient on cyclical output suggests that a 1% increase of output over the trend raises average US investments abroad by roughly .08%. Such a moderate effect does not come as a surprise if we consider that the coefficient β captures the net effect of output fluctuations above and below the trend. As long as output fluctuations have asymmetric effects over the cycle (for instance, stronger in booms than in recessions) the coefficient might turn very small. We will investigate the extent of asymmetry later on. An increase in exchange rate volatility, on the contrary, has a strong deterrent effect. A 1 percent rise in nominal volatility (calculated both within and across countries) reduces US investments abroad by 1.35% on average.
Results are confirmed when we add a set of controls to account for market size and inflation in the host country as well as for physical and cultural proximity with the US. Estimates, reported in the first column of table 2, show that the coefficient on cyclical output remains unchanged while the effect of nominal volatility is stronger (predicting a drop of 2.49% for a 1% increase in exchange rate volatility).
As said above, a low elasticity might reflect asymmetries in the response of investment decisions over the cycle. To assess the issue in more detail, our baseline model is augmented with an indicator variable that takes on a value of 1 when the difference between cycle and trend is positive (i.e., in a "boom") and a value of 0 otherwise. We interact the dummy boom with both nominal volatility and cyclical output. A significant coefficient of the dummy means a change in the average level of FDIs over the cycle. A positive coefficient, for instance, means that average investments are higher in booms than in recessions. By the same token, a significant coefficient on the interaction terms reflects a change in the elasticity of FDI with respect to the interacted variable.
Results, reported in the second column of table 2, suggests that asymmetry indeed plays a role. The response of US FDI to a 1% increase in the host country's output is positive and significant only when the latter is interacted with the dummy variable, namely when there is a boom in the destination country. Moreover, it is almost 4 times as large as in the baseline model. The intuition is that "bad news are no news": US foreign investments increase when the host country is in a boom (with elasticity equal to 0.3) while not reacting at all in recessions. This behavior might reflect high costs of disinvestment. Booming conditions in the host country, on the other hand, do not influence neither the average amount of US foreign investments nor their elasticity to exchange rate volatility.
[ Table 2 about here.] Finally, we investigate whether there are differences in US FDI towards OECD and non-OECD members. For that purpose, we construct the dummy "no OECD" which takes on a value of 1 when the host country is a non-OECD member and a value of 0 otherwise. As before, the dummy variable is interacted with both nominal volatility and cyclical output, providing a comparable interpretation in terms of average and elasticity effects. Table 2 , third column reports the results. On average, US FDI outflows to non-OECD members are significantly less than those to OECD members. 10 The finding is in line with a general tendency towards an intensification of investments among "similar" economies in the last decades (UNCTAD 2011). Interestingly, the elasticity to nominal volatility is higher among OECD countries (equal to -6.06) than that among non-OECD members (equal to -1.71). The finding might reflect a much higher exchange rate volatility in non-OECD countries compared to that in OECD economies. 10 The drop in the average amount of FDI is as large as 1 − 
Conclusions
Using a sample of 46 countries over the period 1982-2009, this paper investigated the role of business cycle fluctuations and exchange rate volatility in driving US FDI flows.
In particular, we provide evidence of a positive relation between cyclical output in the host country and US foreign investments. This relation appears to be stronger in booms than in recessions, supporting the view that "bad news are no news" as far as disinvestments are concerned.
As regards nominal volatility, we find that an increase in exchange rate volatility strongly deters US foreign investments. The coefficient on nominal volatility is fairly stable over the business cycle while being higher among OECD countries compared to non-OECD economies. 
